are complex and not completely understood. Increased oxidative stress by inhibition of reactive oxygen species (ROS) scavenging antioxidant enzymes is one proposed mechanism. Within this present study, we investigated whether selenium (Se) dependent enzymes (glutathione peroxidase (GPx) and thioredoxin reductase (TrxR)) as well as Se independent enzymes (superoxide dismutase (SOD) and catalase (CAT)) are potential targets of Cd. Human colon carcinoma (HCT116) cells were grown under standard cell culture conditions and were exposed to 0-50 mM CdCl 2 for 24 h. Cd significantly decreased the GPx activity, while it only marginally inhibited TrxR activity at the highest tested concentration. By supplementing the cell culture medium with 50 nM selenite, the impact of Se on Cd-mediated effects was studied. Basal GPx activity was more than 300% higher in Se supplemented cells, while basal TrxR activity was not significantly higher under Se supplementation. Furthermore, both GPx and TrxR activities were restored in Se supplemented cells after exposure to Cd.
Regarding CAT and SOD enzyme activities upon Cd exposure, only CAT activity was significantly decreased. We further investigated whether Se supplementation could potentially enhance overall cellular antioxidative capacity by modulating CAT and SOD enzyme activities. However, Se supplementation did neither alter their basal enzyme activities nor restore Cd-induced CAT activity inhibition. Long-term cytotoxicity was also investigated by determining colony forming ability, which showed no effect of Se supplementation after exposure to Cd. Taken together, Cd exposure led to an inhibition of ROS scavenging enzymes GPx and CAT in HCT116 cells. Se supplementation restored GPx activity, indicating that selenocysteine in the active center of GPx may be a sensitive target of Cd.
